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Abstract 

Introduction. The assessment of the manufacturability of products — as a stage of production planning and a key aspect 
of the development of modern industrial machining systems — is an urgent task of modern mechanical engineering. In 
this regard, theoretical and practical research on the development of methodological approaches to determining the weight 
significance of quantitative indicators in assessing the manufacturability of parts is highly relevant. The objective of the 
presented work was to develop an evaluation method aimed at improving the quality of part processing and the 
effectiveness of the performance of multiproduct manufacturing systems based on the development of additional 
quantitative indicators for assessing production manufacturability. 

Materials and Methods. To assess the impact of quantitative production indicators associated with time spent during 
equipment downtime, a model was created. It was aimed at predicting event flows of delivery of batches of parts for 
manufacturing for a specific operation and flows of processed parts using the queuing theory apparatus. This approach 
makes it possible to take into account both the design-engineering characteristics of parts, the features of a particular 
production system, and the emerging manufacturing situation. 

Results. The degree of influence of the manufacturability indicators at the level of the process operation was determined 
by assessing the possible impact on the components when calculating piece-calculation time (Tim.x.). The interrelations 
between the manufacturability indicators and expenses for all items of the production cost of part processing (Com), as 
well as costs associated with organizational downtime of equipment (Cyy...i) were established. The degree of influence of 
the indicators of manufacturability relative to other indicators was determined by using the apparatus of paired 
comparisons in decision-making in relation to all structural elements of production costs. 

Discussion and Conclusion. The approach to the implementation of this design procedure was described, which provided 
taking into account the composition and capabilities of processing equipment of a particular production and the actual 
production situation. The developed formalized models make it possible to comprehensively predict the impact of the 


manufacturability indicators of parts on the performance effectiveness of machining systems during their manufacture. 
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AHHOTalna 

Beedenue. Owenka pov3BOACTBeHHOM TeXHOJIOTMYHOCTH V3rOTaBJIMBaeMBIX W3qeuMM — 9Tall TexXHOJOrM4ecKoH 
MOATOTOBKH HM KJIIOUeBOM aCIIeKT pa3BHTHA COBPCMCHHbIX MPOH3BOACTBCHHBIX MexaHooOpabaTHIBaIOLIHX CHCTeM — 
ABJIACTCA AKTYAJIbHOM 3aaueli COBPeMeHHOTO MallMHOcTpoeHus. B sto cBa3H TeopeTH4ecKHe MH TpakTH4ecKHe 
MCCIeqOBaHHA TO pa3paOoTKe MeTOAMYeCCKHX MOAXOAOB K OMpefeseHHIO BeECOBOM 3HAaYMMOCTH KOJIMYCCTBCHHBIX 
ToKa3aTeleH Mp OWeCHKe MpOH3BOACTBeEHHOM TeXHOJIOrHYHOCTH JeTaIeli ABIIAIOTCA BECbMa aKTYaJIbHbIMH. Llemb10 
TIpesCTaBIeHHOM paOoTEI ABMJIACbh pa3paOoTKa MeTOJ{a OL[eCHKH, HaleIeHHOro Ha MOBbIMIeHHe KayecTBa OOpadoTKH 
WetaseH wu 3xpdexTuBHocTH PyHKUMOHHPOBaHHA MHOTOHOMEHKIaTYPHbIX TIPOH3BOACTBCHHBIX CHCTeCM Ha OCHOBe 
pa3paOoTKH JONOJHUTeIbHBIX KOJIMYCCTBCHHBIX HOKa3zaTeel OMCHKM MpOH3BOACTBCHHOM TeXHOJIOrM4HOCTH. 
Mamepuaavi u memoovi. [na oueHkKu BIMAHHA KOJIMYCCTBCHHBIX MPOM3BO]CTBCHHBIX OKa3aTeslel, CBA3AHHBIX C 
3aTpaTaMH BpeMeHH Ip Mpoctoe obopyAOBaHHA, CO34aHa MOJ{eJIb IPOTHO3HPOBaHHA MOTOKOB COOBITHH MocTyMIeHHA 
TapTHi etTasei Ha M3rOTOBJIeHHe Ha OMpeeIeHHY!O OepallHio HW MOTOKOB OOpaoboTaHHBIX JeTalei C UCHOsb30BaHHeM 
alllapatTa TeOpHi MaccoBoro OOcIYKUBAaHUA. Tako MOAXO MO3BOIACT YYCCTL, KAK KOHCTPYKTOPCKO-TexHOJIOrHyecKHe 
XapaKTepHCcTHKH jleTalieii, OCOOCHHOCTH KOHKpeTHOM MpOM3BOCTBeHHOM CHCTeMbl, TaK HU CKJIa{bIBalOUyIoca 
IIpOH3BO]{CTBeHHYIO CHTyallHto. 

Pezyismamot uccaedosanua. WocpexCTBOM OW€HKH BO3MO2KHOFO BIIMAHHA Ha COCTABIAIOWIMe IIpH pacueTe WITydHO- 
KaJIbKYIAWMOHHOTO BpeMeHH (Tiwmx.) Ha YPOBHe TeXHOJOrM4eCcKON onepallun Obvia oMmpeyeweHa CTeHeHb BIIMAHHA 
Toka3aTejieH TEXHOJIOTHYHOCTH. YcTaHOBJICHbI B3AHMOCBA3H Me*K Ay WOKa3aTeIAMM TEXHOJIOPHYHOCTH HM 3aTpaTaMH 110 
BC€M CTaTbAM TeXHOJIOrM4ecKOH cebecTOHMOCTH OOpaboTKH 3aroTOBKH (Coy), a Take 3aTpaTaMU, CBA3AHHBIMH C 
OpraHv3al{HOHHBIMH TIpoctosamMu OOopyAoBaHHA (Crpo.i). C MOMOLIbIO IIPHMeHeHHA allliapatTa MapHbIxX cpaBHeHuii pu 
IIPHHATHH pelWieHHH MpHMeHHTebHO KO BC€M CTPYKTYPHbIM 9JIEMCHTaM IIPOM3BOACTBeCHHBIX 3aTpaT onpeyemena 
CTeIHCHb BIMAHHA MOKazaTeei TEXHOJIOFHYHOCTH OTHOCHTEIbHO APyrHx WoKa3zarTesen. 

O@6cystcdenue u 3aKiio“enUue. OrmcaH MOAXOA K BBIMOJHeEHHIO WaHHOM MpoeKTHOM Mpouelypbl, NO3BONAIOWIMH 
YUYHTEIBATh COCTaB H BO3MO2%KHOCTH TeXHOOrMYecKOrO OOOpyAOBaHHA KOHKpeTHOrO MpOv3BOACTBa HM pealIbHO 
CKabIBaIOWyIoca IpOM3BOACTBeHHy!o cuTyauio. PaspadoTaHHbie dopMayIH30BaHHbIe MOJeIM MO3BOIAIOT 
KOMIVICKCHO CIIPOrHO3HpoBaTb BUIMAHHe ©oKa3aTeelH + TeXHOJIOrHYHOCTH eTalelH Ha 93Pd@eKTHBHOCTB 


(byHKUMOHHpoBaHHA MexaHooOpaOaTbIBarlollHx CHCTeM Hpi UX H3PrOTOBJICHHH. 


KoroueBbie CI0Ba: TeEXHOOrM4ueckaar MOATOTOBKa IIpOH3BOACTBa, OWlCHKa TCXHOJIOTHAYHOCTH v3 qe0Mi, KOJIUUCCTBCHHBIC 
TlOKa3aTeJIA IIpOu3BO]CTBeHHON TeXHOJIOTHYHOCTH, MexaHooOpaOaTBIBarolle TIPOH3BOACTBCHHbI€ CHCTCMBI, 


addekTuBHocts (PyHKUMOHHpOBaHHA IPOM3BOCTBAa 


Baarogxapnocrn: aBTOPbI BbIPaxKaroT OlaroqapHOcTb peqakWHH U peleH3enTy 3a BHHMAaTeJIBHOe OTHOMCHHE K CTATbe HU 


BbICKa3aHHble MIpeAIOKCHHNA, KOTOPbIe MO3SBOJIMJIN MOBbICHTb Ce KadyeCTBO. 


Aaa waruposanua. bouxapes IL.1O. Kopones P.J]., boxospa JI... Komnmexcuaa oeHka mpov3B0CTBeHHOM 
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Introduction. The development of machine-building production under modern conditions is impossible without a 
serious increase in scientific research related to the development of theory and methodological principles of formalization 
of all stages of product production, which are the basis of future intelligent support systems for the creation and 
manufacture of technical objects. In this aspect, the solution to the tasks of design and process planning is a challenge [1, 
2]. Despite numerous works in this area, automated systems that provide for even minor functional actions of designers 
and technologists related to the implementation of creative design solutions have not been created yet. 

A prerequisite for the production planning of the effective functioning of machining systems is monitoring and 
analysis of the current production situation, as well as information about the condition of equipment and engineering 
support. Rational production decisions can be made only based on full knowledge of the above. Even an experienced 
technologist is not able to collect and analyze such a large amount of information. Therefore, decisions are often made 
subjectively and unreasonably, the design of processes and their implementation are spaced out in time, and the use of 
computing systems is hindered by the lack of models describing the process of production planning. 

R&D works on the creation of a system for planning multiproduct processes are devoted to solving the tasks 
formulated [3]. They are based on a conceptual approach to the formalization of all design procedures for providing the 
process planning of machining industries, taking into account specific features, capabilities of equipment and tooling. 
One of such design procedures is the assessment of the manufacturability of products, which is traditionally given 
insufficient attention. The role of this stage is significantly underestimated. 

All performance indicators of the production system operation are determined by the complexity of the products and 
the degree of production capacity. There is often inconsistency between these two indicators, which causes the inability 
to meet the requirements for the quality of products, downtime, and irrational use of equipment. Objective data on the 
feasibility of manufacturing products in a specific production system, along with known tasks and methods of solving 
them, should be obtained precisely when evaluating the manufacturability of products. 

Materials and Methods. Scientific studies on creating formalized models for establishing links between engineering 
and design tasks for the preparation of industrial machine-building systems are of great importance. Due to the increasing 
global rivalry in the manufacturing sector, the primary task is to increase the efficient operation of equipment during the 
implementation of production processes, taking into account compliance with the specified requirements for the quality 
of parts, which, in turn, are installed during the design process. 

The challenges of the modern conditions of the operation of industrial complexes involve providing the 
manufacturability of products. Currently, methods for assessing the manufacturability of products, taking into account 
the need for compliance with the requirements of standards, directly depend on the qualification of the technologist 
(designer) and their knowledge. This approach does not guarantee making reasonable engineering decisions and hinders 
the automation of project procedures. 

The assessment of manufacturability as a stage of pre-production is carried out to establish the relationship between 
the costs of manufacturing the product and its design features. The results of such an assessment are often contradictory, 
there is no complete mathematical description of the procedure for its implementation. 

To resolve the current situation, it seems appropriate to implement the following steps in practice [4-6]: 

— establishment of relative weight characteristics of manufacturability indicators based on the parameters of products. 
The solution to this problem at the stages of development of working design documentation, when there are no engineering 
solutions for manufacturing, is difficult to implement, but paramount; 

— development of the existing range of quantitative indicators for the implementation of the procedure for assessing 
manufacturability; they should provide taking into account specific approaches to the production planning for particular 
industrial complexes. 

The creation of methodological support for the design procedure of assessing the manufacturability of products should 
be based on an extensive design and engineering database that takes into account its structure and the relationship between 
the elements of models used in the design and implementation of the processes. The planning system of multiproduct 
processes meets these requirements and enables, along with the possibility of evaluating known and used quantitative 


indicators in production, to offer new ones [7]. 
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In accordance with the principles laid down when creating a process planning system, the key performance criterion 
is the operating time of the production system for manufacturing the whole set of products. It includes all the costs of the 
production cycle and is directly related to the cost of production of parts. Given this situation, the authors propose an 
approach that provides a conclusion about the significance of these indicators for specific production conditions. The 
approach is based on the establishment of relationships between the elements included in the estimation of the cost of 
manufacturing parts, and quantitative indicators of manufacturability. 

Research Results. The sequence of implementation of the developed approach includes several design procedures 
that take into account both the design features of the parts being processed and the organizational and technological 
features of the production system, including the composition and capabilities of the equipment, as well as the specifics of 
the program of manufactured products. 

Initially, at the level of the process operation, the degree of influence of the manufacturability indicators was 
established by assessing the possible impact on the components when making the time per piece calculation (Tim.x.). 
Figure | shows the structure detail (Tium.x.) for the turning operation, through which the analysis was carried out and the 
possibilities of the impact of production performance indicators on each individual value in the calculations (Tym...) were 
established. Similar studies, which provide establishing analytical dependences between quantitative indicators of production 


manufacturability and structural elements of process operations, were performed for other groups of process facilities. 
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Fig. 1. Block diagram Twm.x. under turning 


The interrelations between the manufacturability indicators and the expenses for all items of the production cost of 
machining workpiece Coy (Fig. 2), as well as the expenses associated with organizational downtime of equipment, are 
established Cnp.o.i.(Fig. 3). 
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To assess the impact of quantitative production indicators associated with equipment downtime, a model has been 
created for predicting event flows of delivery of batches of parts for manufacturing for a specific operation and flows of 
processed parts using the queuing theory apparatus. This technical approach is used in the process planning system [8, 9]. 
As an example, Figure 4 shows the results in the form of a Gantt chart. This approach enables to take into account the 
design-engineering characteristics of parts, the features of a specific production system and the emerging production 
situation. 

Figure 5 shows an enlarged diagram of the structure for determining production costs under manufacture of parts, 
used to assess the specific weight of quantitative indicators for assessing manufacturability in the process planning system. 
The analysis of the possibility of the influence of each indicator on the efficiency of the entire production system in the 
manufacture of a batch of selected parts for specific production conditions was carried out. 

The results of the presented analysis and the established relationships between the manufacturability indicators and 
the efficiency of machining systems allowed us to move on to solving the issue of establishing the significance of 
quantitative indicators of industrial manufacturability. The presented fragment (Fig. 6) contains information about the 
above links in relational form and is supplemented with information about the specific weight of cost elements (as a 
percentage). The data are obtained on the basis of statistical processing of the results of the real production system 


operation. In the absence of such information, it is possible to use general machine-building or industry-specific data. 
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Fig. 6. Fragment of the impact of quantitative indicators of production manufacturability on cost components 


To establish the weighting significance of the indicators of production manufacturability, it remains only to solve the 
problem of determining their impact directly on each element in the presented structure of production costs. The solution 
to this problem was carried out using the apparatus of paired comparisons in decision-making (the iterative Berge’s 
process [10]). This method provided determining the degree of impact of manufacturability indicators with other 
indicators in relation to all structural elements of production costs. Table 1 shows a pairwise comparison of technological 


performance indicators relative to the basic time as an example (To). 


Table 1 
Pairwise comparison of manufacturability indicators relative to basic time (To) 
To (14 %) 
Measured i) elle hae| 4 = 4s 
indicators o . 3 |}4)]5 ]/6]7 P| a se 23 2 2 : 
11 — 1);0;,0;0), 1 2 1 2 2 13 0.098485 
12 0 = 1);0;}0;2)],0) 0 1 1 2 2 9 0.068182 
13 0 1 -/|/0O]1}]1 707; 0 2 2 0 0 7 0.05303 
14 1 2 2/-]1)]14) 1 1 1 1 1 1 13 0.098485 
15 2 2 2)/1)-) 17) 1 1 1 1 2 2 16 0.121212 
16 2 2 1); 1}]0;-]0) 0 1 1 0 0 8 0.060606 
17 2 0 1; 1}] 17 ty-) 1 1 1 0 0 9 0.068182 
19 0 2 2/1} 17,2 )2 4) - 1 1 0 0 12 0.090909 
20 0 2 oO; 1}, 17141 1 = 1 1 1 10 0.075758 
21 1 1 Oo; 1)]1)17i1 1 1 = 1 1 10 0.075758 
22 0 0 2/1}),2;);2)2) 1 1 1 13 0.098485 
23 0 0 2/1 }]0;2 4,24) 2 1 1 1 — 12 0.090909 
Sum | 132 1 


Industrial testing and approbation of the developed models was carried out under the conditions of 
“GAZPROMMASH” LLC, specializing in the batch production of direct-acting gas heaters with an intermediate coolant 
and a modified series of stations, regulators, filter blocks and valves, high-pressure valves. The initial data for the 


experiments were: a generated and completed database containing information on the process capabilities of the 
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equipment (production unit No. 1), information on the actual condition and technical and economic characteristics of the 


site performance (Tables 2-6), the program of manufactured parts (drawings of individual parts are shown in Fig 7). 


Table 2 
Ratio of the components of production costs 
(site no. 1, LLC “GAZPROMMASH” LLC) 
306u. = 5,682 (100 %) 
Con = 4,662 Rub. (78 %) Cnp.o.i = 1,020 Rub. (22 %) 
= x. © = = = | 3 3 4 E a 
2-/2|)2 | 2 |25|.5/]2-] 2, | Ze | Ze] 8 
N a 5 ad a} a Oo & S wn 
Ba | g z € |aAe/S5]/8a] 425 | Sa | aa) & 
aes = a ac rallied 5 ‘So a oS =o & 
oat — . N — 
5 = 8 ~t 5 a | 8 3 3 u 
ay y S & x + 1S) oS ey S 
a) roa) ty 
Table 3 
Costs for the worker's salary for performing the operation 
3on = 1,872 Rub. (32 %) 
Tum.x. (29 %) T;, (3 %) 
Tum, (25%) Tn. (4 %) = 
Ton. (22 %) Tose. (2 %) Tomo(1%) Tn3.1 (1.5 %) T 3.2 ad %) Tip. (0.5 %) — 
Tex. o6c T, ope.o6c 
See Table 9 — See Table 8 See Table 9 — — 
(1.0 %) (1.0 %) 
Table 4 
Costs for manufacturing the product 
Ton. (22 %) 
To. Tinex.obe- T, 2.00+ 
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(14 %) (1 %) (2 %) 
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Table 5 
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Fig. 8. Examples of design drawings of machined parts (““GAZPROMMASH” LLC) (part 2) 


Machine Building and Machine Science 


163 


http://vestnik-donstu.ru 


164 


Advanced Engineering Research (Rostov-on-Don). 2023 ;23(2):155-168. eISSN 2687-1653 


The results of 


calculations 


of 


the 
the manufacturability of parts on individual structural elements of production costs (site No. 1, “GAZPROMMASH” 


degree 


of 


relative 


influence 


of quantitative 


indicators of 


LLC) are presented in Tables 7—10. 
Table 7 
Impact of manufacturability quantitative indicators To 
(basic (process) time for the manufacture or processing of a unit of product) 
Estimated alalalst+{nuleflrfilalelalale|]s Weight 
indicators al hen ee “4 a a a a a 4 a a nS indicators 
1.1 =< Bo]? 1 0 0 0 1 2 1 2 2 13 0.098485 
1.2 Oo;-| 1 0 0 2 0 0 1 1 2 2 9 0.068182 
1.3 Oo; 1] - 0 1 1 0 0 2 2 0 0 7 0.05303 
1.4 1); 24 2 — 1 1 1 1 1 1 1 1 13 0.098485 
1.5 2/2) 2 1 — 1 1 1 1 1 2 2 16 0.121212 
1.6 2/;,2) 1 1 0 = 0 0 1 1 0 0 8 0.060606 
1.7 2/0); 1 1 1 1 = 1 1 1 0 0 9 0.068182 
1.9 0; 2) 2 1 1 2 2 = 1 1 0 0 12 0.090909 
1.10 0; 2] 0 1 1 1 1 1 = 1 1 1 10 0.075758 
1.11 1/1) 0 1 1 1 1 1 1 — 1 1 10 0.075758 
1.12 0; 0} 2 1 2 2 2 1 1 1 1 13 0.098485 
1.13 0; 0} 2 1 0 2 2 2 1 1 1 — 12 0.090909 
Table 8 
Impact of quantitative indicators of manufacturability Tynp 
(time to supply tool to workpiece) 
Estimated i a on} + nl ol rn]jalelrz Q o| 3 Weight 
indicators a i ole nen hens nen eee ee indicators 
1.1 — 2 2 O;1}] 1} 2 )2 7] 2 2 2 2 18 0.136364 
1.2 0 = 0 0 ;0; 1 1/1 1 1 1 1 7 0.05303 
1.3 0 2 = 2/14 1 1/1 1 2 2 2 15 0.113636 
1.4 2 2 0 -— | 07] 1 1/1 1 1 0 0 9 0.068182 
1.5 1 2 1 2);-}|2);2 7] 1) 2 2 2 2 19 0.143939 
1.6 1 1 1 1;0};-/; 1) 1 1 1 1 1 10 0.075758 
1.7 0 1 1 1/;0} 1/;]-) 1 1 1 1 1 9 0.068182 
1.9 0 1 1 1 1} 1 Le) =). 2 2 2 2 14 0.106061 
1.10 0 1 1 1/;0); 1 1/0] - 1 2 2 10 0.075758 
1.11 0 1 0 1/;0] 1 1/0] 1 = 2 2 9 0.068182 
1.12 0 1 0 2/0) 1 1; 0] 0 0 = 1 6 0.045455 
1.13 0 1 0 2/0) 1 1/0] 0 0 1 - 6 0.045455 
Table 9 
Impact of quantitative indicators of manufacturability 7n.3./ 
(time limit for organizational preparation) 
= Weight 
Estimated indicators | =| TV] @] SV] 2] eS) 5] 2] a = = 4 a 5 indicators 
1.1 —- | 2 | 2 1 1 17}; 2];2);2);2)2)2)/ 2 21 0.135484 
1.2 Oo;-/;0)]1)0/;/;0;,0;,0;0;,0;)0)7 07 0 1 0.006452 
1.3 Oo; 2)-) 1 1 1 1 1 1 1 1]; 0] 0 10 0.064516 
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= Weight 
Estimated indicators | = | @ | © = | De gd es ie le = zs 4 a 5 indicators 
1.4 1 1 1 0;/0/0);0;0;0;]0;] 07) 0 3 0.019355 
1:5 1 |} 2 1 O;,H 1 2),2),2) 2/2 )2 12 ) 2 20 0.129032 
1.6 1 |} 2 1 2/;0/;-];,2;);,2)2)2)/2) 1 1 18 0.116129 
1.7 0 | 2 1 2/0/]0j,- 4) 1 1 1 1 1 1 11 0.070968 
1.8 0 | 2 1 2/0/0)1;)-//)] 1 1 1 1 1 11 0.070968 
1.9 0 | 2 1 2/0/07] 1 -— | 1 1 1 1 11 0.070968 
1.10 0 | 2 1 2/0/07] 1 lL} = |} 1 1 1 11 0.070968 
1.11 0 | 2 1 2/0/07 1 1 1}-/ 1 1 11 0.070968 
1.12 0; 2/2 ;/2)04, 1 1 1 1 1; -) 1 13 0.083871 
1.13 O;2/;/2;/2 7) 1 1 1 1 1 1 1] - 14 0.090323 
Table 10 
Impact of quantitative indicators of manufacturability Acm 
(costs for the use of process facilities) 
- Weight 

Estimated indicators *% a = 5 4 a 5 indicators 

1.8 = 1 1 2 1 1 6 0.2 

1.9 1 = 2 1 1 1 6 0.2 
1.10 1 0 0 0 0 1 0.033333 
1.11 0 1 2 = 1 1 5 0.166667 

1.12 1 1 2 1 — 1 6 0.2 

1.13 1 1 2 1 1 = 6 0.2 


1.1 — material machinability index; 


1.2 — part design complexity index; 


1.3 — coefficient of accuracy and surface roughness of the part; 


1.4 — indicator of unification of structural elements; 


1.5 — material usage rate; 


1.6 — indicator of the possibility of manufacturing a given range of parts; 


1.7 — indicator of the use of production system capabilities; 


1.8 — indicator of the manufacturability of the part by the uniformity of process facilities; 


1.9 — indicator of predicting the level of loading of process facilities when processing a given range of parts; 


1.10 — indicator of multivariate decision-making when designing a process; 

1.11 — indicator of multivariate decision-making in the implementation of processes; 

1.12 — indicator of the manufacturability of the part, reflecting the possibility of observing the principle of unity of 
bases under the process development in terms of the surface of the part that is the main design base; 


1.13 — indicator of the manufacturability of the part, reflecting the possibility of observing the principle of unity of 


bases in the development of the technological process in terms of the surfaces of parts that are auxiliary design bases. 


Based on the presented models and previously known dependences of the calculation of quantitative indicators, an 
assessment of the manufacturability of parts was carried out. At the same time, the software developed and registered by 
the authors was used. Thus, taking into account the information about the real state of the production system, the 


adjustment of design documentation, range, sequence of implementation of the manufacture of individual groups of parts 


and production planning was performed. A comparative analysis of the calculation results is presented in Table 11. 


Machine Building and Machine Science 


165 


http://vestnik-donstu.ru 


166 


Advanced Engineering Research (Rostov-on-Don). 2023 ;23(2):155-168. eISSN 2687-1653 


Table 11 
Comparison results 
No. 1 option 2 option Performance 
Total time for the manufacture of products of 20 
1 items with an annual production program of 61193.42h 53073.35 h 15 % 
16,600 pcs. 
> Estimated number of equipment participating in 23 V7 35 % 
the process 
3 Operation factor 0.67 0.72 71% 


Discussion and Conclusion. The results of the presented theoretical studies and their approbation under real 
production conditions allowed us to propose a method for assessing the manufacturability of parts. It provides for a 
comprehensive assessment based on the developed analytical dependences for determining the weighting 
coefficients that characterize the significance of each indicator of manufacturability from the standpoint of the 
efficiency of the machining system. A distinctive feature and scientific novelty of the work is the consideration of 
the actual emerging production situation when assessing manufacturability. This makes it possible to use this design 
procedure not only traditionally at the initial stages of production planning, but also at the stages of implementation 
of processes for the purpose of rational organization of the production. 

The developed formalized models create the basis for complete sequential automation of design actions when 
evaluating the manufacturability of products, and provide prerequisites for constructing a promising intelligent 
system of predicting the efficiency of manufacturing parts in a particular production and making informed 


organizational and engineering decisions. 
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3aneneHHoll 6K1a0: 

IL.}O. boukapep — Hay4Hoe pyKOBOCTBO, pa3paboTKa MeTOAH4ecKOrO TOsxXosa OWeHKH BUMAHHA 
KOJIM4CCTBCHHBIX NOKa3aTesel TEXHOJOFMYHOCTH, aHalu3 pe3yIbTAaTOB UCcIeqOBaHHU, WOpaboTkKa TeKcTa. 

P.J]. Kopones — pa3paboTKa Moyelei B3aMMOCBaA3H WoKa3aTesel TeXHOMOrHYHOCTH HU 3aTpaT 
IIPOH3BOJ,CTBCHHOTO BPeMeHH, MpOMBIMIeHHad ampobamua H OOpaboTKa pe3yIbTATOB IKCHeCPHMeCHTOB, MOArO TOBKa 
TeKcTa. 


JLT. Boxopa — onpeyenenue coctaBa HM OleHKa NOKa3zaTelei NpOM3BOACTBeHHOM TeXHOJIOrH4HOCTH. 
Kond®aukm unmepecoe: aBtTopbl 3aABIAIOT OO OTCYTCTBHH KOHDJINKTa HHTepecos. 


Bce aemopbl npowmalu u odo6puanu OKOHYaMebHvIU 6apuaHmM PyKONUCU. 


